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Available online 14 September 2013The following intrinsic compressibility considerations relate
to the sample slurries of various initial water contents for
which the initial speciﬁc volume was calculated by the authors
using four distinct equations.
It has long been known (Skempton, 1944) that the slope of
the compression curve (e:log sv0 ) of a reconstituted soil sample
depends, in addition to the amount and type of clay minerals
present, on the initial water content, wi, especially at low
consolidation pressures (Fig. 13). Hence, a standard level of
initial water content should be used to obtain a standard
intrinsic compression curve as a reference state to understand
and to quantify the soil structure at the natural state.
A standard initial water content equal to liquid limit LL
(adopted by Skempton) may be appropriate for the following
reasons: (i) conventionally, it is the boundary between liquid
and plastic soil states, (ii) the compression curves (in a semi-
log scale) of soil samples reconstituted at wi¼LL show a linear
trend (within a stress range of practical interest) and (iii) the3 The Japanese Geotechnical Society. Production and hosting by
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der responsibility of The Japanese Geotechnical Society.inaccuracies during the sample setup and consolidation (e.g.,
the possible extrusion of slurry into the space between the
stone and the ring, etc.) increase as the initial water content
increases.
The four methods used by the authors to calculate the initial
speciﬁc volume, vi, of a reconstituted sample yield different
values because they suffer from a fundamental ﬂaw. Namely,
in a general sense, the degree of sample saturation Sr cannot be
assumed or calculated on the basis of the average of the two vi
values obtained with Eqs. (2) and (4) in Table 3. In addition,
the oedometer unloading phase further complicates the calcu-
lations because parameters wf and εv relate to the consolidation
phase rather than to the swelling phase. In the article under
discussion, for each oedometer test, the effect of using any of
the calculated values for the initial speciﬁc volume (from 2.46
to 2.68 in Table 3) in the v:log sv0 plane is the translation of the
compression curve. All of the equations used for calculating vi,
shown in Table 3, depend on the degree of sample saturation
because the parameters utilized are interdependent. It should be
noted that the four vi equations produce the same value if the
degree of specimen saturation is correctly calculated. Hence,
one equation is as valid the other.
Since the degree of sample saturation affects the initial
speciﬁc volume and the location of the resulting compression
curve, in order to obtain reliable (comparable) intrinsic
compression curves, it is important that they are derived fromElsevier B.V. All rights reserved.
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Fig. 13. Effect of initial water content, wi, (with respect to liquid limit LL) on
the intrinsic compression curve (e:log sv0 ) of natural soils. (a) Data from
Skempton (1944). (b) Discusser's unpublished data. The curvature (upward or
downward) depends on the initial water content of the sample.
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Fig. 14. Oedometer test data for London clay (reconstituted at wi¼LL) from
Cooling and Skempton (1941). The intrinsic compression line is also shown.
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tion theory). Under the one-dimensional consolidation condi-
tion for saturated soil samples, the decreases in thickness (ΔH),
void ratio (Δe) and water volume (Δw), corresponding to the
same load increment, are equivalent. Hence, the vertical strain,
εv, is
εv ¼ ðHiHÞ=Hi ¼ ðeieÞ=ð1þeiÞ ¼ ðwiwÞ=ð100=GsþwiÞ
where Gs is the speciﬁc gravity of the soil particles. Accord-
ingly, the reduction in sample height, measured during the
oedometer consolidation, and the calculated void ratios and
speciﬁc volumes, should correspond to those calculated on the
basis of the (initial and ﬁnal) measured water contents.
In substance, in the article under discussion, the compres-
sion curves (v:log sv0 ) being compared were obtained from
samples (i) having different degrees of saturation, (ii) often
being prepared using different methods (slurries, dry compac-
tion and wet compaction) and (iii) having different initial water
contents or densities. Therefore, it should not be surprising that
the compression curves do not converge (shifted and/or with
different slopes) when compared; this results in potentially
misleading evaluations.On the basis of the above evaluation, an experimental
methodology, based on (i) equal initial water contents (linked to
the liquid limit, e.g., wi¼LL) and (ii) a saturated state (taking into
account wi and wf) would allow a unique intrinsic compression
curve to be obtained for each soil sample investigated that is
suitable for evaluating the soil structure in the natural state. Due to
the possible inaccuracies (operational and/or human errors, e.g.,
water absorption by porous stones during extraction of the sample
from the apparatus, etc.) related to each soil under investigation, it
would be beneﬁcial to conduct multiple oedometer tests under the
same experimental conditions, which would allow for an average
value for any measured parameter to be obtained. Subsequently, in
order to calculate the initial void ratio or the initial speciﬁc volume
(in order to plot the compression curve), only one calculation
procedure would be necessary and sufﬁcient.
Fig. 14 shows the oedometer test data taken from Cooling
and Skempton (1941) performed on three soil samples (of
differing sizes) of London clay reconstituted at an initial water
content about equal to the liquid limit. It can be seen that the
void ratio data (related to the saturated state) are in good
agreement and that their regression line corresponds to the
intrinsic compression line. In Fig. 13b, in order to improve the
reliability along the path of each compression curve, the values
for the void ratio corresponding to pressures of 100 kPa and
1000 kPa were obtained from the water contents measured at
the end of the oedometer tests performed with ﬁnal loads of
100 kPa and 1000 kPa, respectively.
As revealed above, possible errors in the calculation of the
initial void ratio (or vi) would produce a shift in the respective
compression curves. The translation effect could be an
explanation for the non-convergent compression curves high-
lighted by the authors.
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